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Objectives: To explore and find out the level of
awareness regarding folic acid’s (FAs) importance,
current use, and timing of administration among
pregnant Saudi females.

Methods: This is a cross-sectional study conducted
randomly among women aged 18-45 years old,
attending the Antenatal and Gynecology Clinics

at the Maternity and Children’s Hospital, Al-Qassim,
Kingdom of Saudi Arabia from January to November
2012. A total of 1250 subjects were approached,
and 1000 women expressed their verbal consent
to participate. The questionnaire consisted of 17
items, and results were analyzed using univariate and
multivariate analysis.

Results: A total of 88.4% of women were aware of
FA. However, only 4.4% of them took FA before
pregnancy. Compared to highly educated women
(20.4%), only 5% of illiterate women use FA during
the first trimester of their pregnancy. Univariate and
multivariate analysis showed that educational level
had a significant association with FA awareness and
use (p=0.001; odds ratio: 0.000; 95% confidence
interval: 1.001 to 1.080). Most women recall hearing
of FA from their doctors. Only 48 women reported a
history of a previous child with congenital anomalies,
and 4 of them (8.3%) of them used FA before

pregnancy.

Conclusion: We found that only 4.4% of the studied
women use FA in their preconceptional period. The
higher the educational level, the more the knowledge,
and frequent use of FA. Poor level of awareness among
lower educated woman requires medical authorities to

broadcast the importance of FA, and there may be a
need to fortify food with FA.
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Folic acid (FA) is one of the B complex vitamins,
and is now recognized as a major component of
the preconceptional care of women in the reproductive
age group. A deficiency of FA can lead to neural tube
defects (NTDs) in the fetus, and megaloblastic anemia
in the mother. Spina bifida and anencephaly (the most
common NTDs) are serious birth defects that occur
early in pregnancy, often before a woman realizes that
she is pregnant. Important studies show that intake
of the B vitamin folic acid reduces the incidence of
NTDs by 50-70% when taken before conception and
during the first trimester of pregnancy.'” Many studies
have shown that FA supplementation in pregnancy is
effective in preventing these births defects.*® Folic acid
supplementation, 3 months prior to conception until
12 weeks gestation has been shown to decrease both the
occurrence and recurrence of NTDs.” Moreover, it was
found that women who took 4 mg of FA daily during the
preconceptional period in a subsequent pregnancy had
a 72% reduction in the risk of having an affected fetus
or infant.” Consequently, routine supplementation of
FA has been recommended by many health authorities
including the World Health Organization (WHO) and
the Centre for Disease Control (CDC).®? There are
reported evidence indicating that folate deficiency is not
only associated with macrocytic megaloblastic anemia,
which is widespread especially in pregnant women, but
also with NTD’s in high-risk population groups, elevated
plasma homocysteine levels, and thus increased risk of
coronary heart disease and stroke, and various cancers,
particularly of the colon. Due to these concerns, the
WHO expert committee on the use of essential drugs
(1997) recommend an increase of the folate content
in the iron (Fe)/folate tablet from 250-400 mg, which
translates into a more appropriately dosed iron/folate
tablet (60 mg Fe/400 mg folate) for supplementing
women of childbearing age.'® In the Kingdom of Saudi
Arabia (KSA), there was a geographical variation in
the incidence of NTDS. In Southwestern KSA,'" the
incidence was 0.82/1000 births, and in the Asir region
it was 0.78/1000 births."”? Another report from KSA
has shown that there was a decline in the incidence
of NTDs from 1.9/1000 live births (1997-2000) to
0.76/1000 live births (2001-2005) after fortifications
of flour with FA." In Qassim region, the incidence was
highest among the reported regions in KSA (6.9/1000
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population in 1991)." Knowledge and awareness on the
value of FA is important to prevent these births defects.
However, despite the recommendations and national
campaigns, preconceptional intake of additional FA is
still low in many countries. In KSA, all pregnant women
are supplied with FA tablets free of charge in antenatal
visits. There were 2 studies performed in KSA among
female college students regarding FA awareness,'>'¢
however in the general population, no study was
carried out to include all sectors of the community.
Therefore, the aim of the present study is to explore
the maternal knowledge and FA intake among Saudi
women at the reproductive age including the different
sociodemographic characteristics of the community.

Methods. In this cross-sectional study, data were
collected from women attending the Antenatal and
Gynecology Clinics at the Maternity and Children
Hospital, Buraidah, Al-Qassim, KSA from January to
November 2012. The questionnaire was administered
to randomly selected women aged 18-45 years old. The
study was approved by the research committee of the
hospital. To determine the sample size required, we
assumed that the level of FA awareness among Saudi
women is equal, or higher than what was reported in
the neighboring countries,'” allowing an error of 3%,
level of significance of 1 (type 1 error), and confidence
interval of 95%. A computer program indicated that
a sample size of 1066 subjects is required to achieve
the objectives of our study. The sample was selected by
simple random sampling among women who visited the
antenatal clinics. Two resident physicians were instructed
to interview and complete the questionnaire after
adequate training. Verbal consent and confidentiality
were obtained prior to survey. A total of 1250 subjects
were approached, and a total of 1000 (80.8%) women
agreed to participate in the study. The questionnaire
consists of 17 items and designed by researchers to cover
the knowledge and use of FA supplements, source of
knowledge regarding FA, the time of intake in relation
to pregnancy trimesters, diet rich in FA, and potential
benefits of taking FA during pregnancy. Additionally,
other variables were included, such as maternal age,
parity, previous obstetric history, previous child with
congenital anomalies, and type of malformations, and
level of education.

The Statistical Package for Social Sciences version 20
(SPSS Inc, Chicago, IL, USA) was used for statistical
analysis. To examine the association of awareness
and how other sociodemographic and obstetric
characteristics predict the level of awareness regarding
intake of FA supplement, we used both univariate and
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multivariate logistic regression analyses. Chi-square
analysis was performed to test the differences between
the categorical variables. The student’s t-test (2-tailed)
was used to examine the significance of difference
between the means of numerical variables. In
multivariate analysis, all independent variables were
added to the model simultaneously. The results of these
analyses are presented as odds ratios (OR) and 95%
confidence intervals (CI). A p<0.05 was considered
statistically significant.

Results. The important characteristics of the
interviewed women are represented in Table 1. The
most common age group interviewed were those
between 26-30 years of age (28%). Approximately
31% were not pregnant at the time of interview. Most
of the interviewed women have one to 3 pregnancies
(52.7%), and 30% of them are university graduates. The
association of knowledge and intake of supplementary
FA with age and education of the women, as well as
with other sociodemographic characteristics was also
calculated (Table 2). As high as 88% of the women
reported that they had heard regarding FA. Despite these
results, few women use it in the preconceptional period
and in the first trimester. The higher the educational
level, the more women are aware regarding FA, as

Table 1 - Characteristics of the interviewed women included in a study
conducted at the Antenatal and Gynecology Clinics, Maternity
and Children’s Hospital, Al-Qassim, Kingdom of Saudi Arabia

(N=1000).
Category n (%)
Age group
18-25 230 (23.0)
26-30 282 (28.2)
31-35 228 (22.8)
36-40 187  (18.7)
41-45 73 (7.3)
FEducational level
Tlliterate 132 (23.0)
Primary 137 (13.7)
Intermediate 150  (15.0)
Secondary 250  (25.0)
University 308  (30.8)
Postgraduate 23 (2.3)
Pregnancy status
Pregnant 693  (69.3)
No 307 (30.7)
Parity
1-3 527 (52.7)
4-5 256 (25.0)
6+ 217 (21.7)

Table 2 - Time of folic acid intake in association with age group, educational level, parity, and history of
previous anomalous baby in women included in a study conducted at the Antenatal and Gynecology

Clinics, Maternity and Children’s Hospital, Al-Qassim, Kingdom of Saudi Arabia (N=1000).

Folic acid intake time Total
Characteristics Before First 3 After 3 Throughout the Before
pregnancy  months months pregnancy  pregnancy and
first 3 months
Age group
18-25 12 159 27 19 13 230 (23.0)
26-30 17 165 41 40 19 282 (28.2)
31-35 9 120 41 35 23 228 (22.8)
36-40 4 929 56 19 9 187 (18.7)
41-45 2 28 33 6 4 73 (7.3)
Educational level
Illiterate 1 51 70 9 1 132 (13.2)
Primary 4 72 36 13 12 137 (13.7)
Intermediate 4 87 30 23 6 150 (15.0)
Secondary 12 157 37 34 10 250 (25.0)
University 22 188 24 38 36 308 (30.8)
Postgraduate 1 16 1 2 3 23 (2.3)
Parity
1-3 33 322 65 67 40 527 (52.7)
4-5 6 154 51 26 19 256 (25.6)
6+ 5 95 82 26 9 217 (21.7)
History of previous
baby with anomalies
Yes 4 28 6 6 4 48 (4.8)
No 40 543 192 113 64 952 (95.2)
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well as, more frequent use of FA - prior and during
pregnancy. Regarding intake of FA, only 4.4% of the
studied women take FA prior to pregnancy. A total of
2.3% are those with university graduation and more)
against 0.01% of the illiterate women. During the
first trimester, 20.4% of highly educated women used
FA during the first trimester compared to only 5% of
illiterate women. Despite that 88% of the interviewed
women were aware of the existence of FA, 53.8% of
them are aware that FA prevent fetal anomalies, 31.2%
does not know its importance, and 72.9% are not aware

Table 3 - Univariate analysis of the association between some selected
sociodemographic characteristics and awareness regarding folic
acid of women included in a study conducted at the Antenatal
and Gynecology Clinics, Maternity and Children’s Hospital,
Al-Qassim, Kingdom of Saudi Arabia.

Characteristics Odds ratio  95% confidence interval P-value
Age
18-25 1.00
26-30 3.299 0.884-12.315 0.076
31-35 3.157 0.811-12.296 0.097
36-40 4.479 1.133-17.708 0.063
>41 6.592 1.564-27.776 0.07
Parizy
1-3 1.00
4-5 1.117 518-2.411 0.778
>6 1.716 788-3.740 0.174
Educational level
Illiterate 1.00
Primary 0.153 1.132-1.232 0.003
Intermediate 0.162 1.037-1.132 0.001
Secondary 0.021 1.049-1.132 0.001
University and more 0 1.001-1.080 0.001

of FA resources. The most common reported sources of
information on FA were from the health care service
(70.3%), radio and TV (2%), nurses and midwives
(0.4%), and internet (7%). Tables 3, 4, and 5 show the
univariate and multivariate analyses of the association
between  sociodemographic  characteristics  and
awareness, preconceptional FA intake, and FA intake
during the first 3 months of pregnancy. They showed
no correlation between FA intake and age group or
parity, but there was a significant association between
FA intake, as well as timing of intake with educational
level (p=0.001). The higher the educational level, the
more knowledge and awareness regarding FA, as well
as, the more often use of FA in the preconceptional
and first trimester period (OR: 0.000; 95% CI: 1.001-
1.080). There were 48 of the interviewed women
(4.8%) who mentioned that they have a previous child
with congenital anomalies. Most of them were aware
regarding FA and its use during pregnancy, but only 4
of them (8.3%) used it before pregnancy. Congenital
heart disease was the most common congenital anomaly
(Table 2 & Table 6).

Discussion. The awareness of folic acid in the
current study is 88% when compared to Qatar
(53.7%),"® United Arab Emirates (46.6%),” and
Lebanon (60%)." Despite the existence of scientific
evidence on the effectiveness of FA supplementation
in the prevention of NTDs, and its recommendation
by healthcare authorities, only 4.4% of women in our
study took this vitamin properly (starting from the

Table 4 - Univariate and multivariate analysis of folic acid intake preconception with some selected demographic
characteristics of women included in a study conducted at the Antenatal and Gynecology Clinics, Maternity and

Children’s Hospital, Al-Qassim, Kingdom of Saudi Arabia.

Variable Univariate Multivariate
Odds ratio 95% CI P-value QOdds ratio 95% CI P-value
Age group
18-25 1.00 1.00
26-30 1.67 0.68-1.50 0.596 1.02 0.63-2.41 0.57
31-35 1.34 0.710-2.09 0.495 1.01 0.61-2.01 0.593
36-40 0.23 0.50-1.46 0.518 0.56 0.45-1.38 0.643
41-45 0.45 0.70-2.11 0.326 0.65 0.51-2.11 0.712
Parity
1-3 1.00 1.00
1-5 0.87 0.61-1.80 0.619 0.67 0.41-1.55 0.521
>6 0.56 0.46-2.02 0.052 0.79 0.56-1.82 0.66
Educational level
Tlliterate 1.00 1.00
Primary 2.89 1.18-4.61 0.001 0.65 0.34-2.81 0.881
Intermediate 2.10 0.61-3.99 0.41 0.96 0.31-2.01 0.321
Secondary 1.94 1.81-5.68 0.002 0.78 0.18-1.70 0.48
University and more 2.76 1.61-5.31 0.004 0.39 0.19-1.75 0.002
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Table 5 - Univariate and multivariate analysis of folic acid intake during the first 3 months of pregnancy with some selected
demographic characteristics of women included in a study conducted at the Antenatal and Gynecology Clinics,

Maternity and Children’s Hospital, Al-Qassim, Kingdom of Saudi Arabia.

Variable Univariate Multivariate
Odds ratio 95% CI P-value QOdds ratio 95% CI P-value
Age group
18-25 1.00 1.00
26-30 0.81 0.51-1.18 0.01 0.84 0.61-1.81 0.7167
31-35 0.51 0.27-0.89 0.01 1.4 0.70-2.06 0.412
36-40 0.81 0.50-0.99 0.91 2.01 0.89-2.10 0.03
41-45 0.62 0.39-1.28 0.78 2.08 0.96-2.10 0.09
Parity
1-3 1.00 1.00
1-5 0.8 0.67-0.98 0.02 0.87 0.94-2.01 0.36
>6 0.31 0.42-0.81 0.03 0.68 0.61-1.98 0.64
Educational level
Illiterate 1.00 1.00
Primary 0.72 0.61-3.01 0.494 1.01 0.92-2.71 0.672
Intermediate 1.23 0.92-2.92 0.321 0.62 0.47-2.01 0.601
Secondary 2.21 1.91-4.02 0.01 0.45 0.61-1.01 0.02
University and more 4.12 3.29-7.61 0.02 0.21 0.20-1.92 0.001

Table 6 - Congenital anomalies and timing of administration of folic acid in women included in a study
conducted at the Antenatal and Gynecology Clinics, Maternity and Children’s Hospital, Al-
Qassim, Kingdom of Saudi Arabia (n [%]).

Folic acid intake time

Type of anomalies Before pregnancy  After getting pregnant Tocal
No previous anomalous child 40 (4.0) 911 (91.1) 951 (95.0)
Neural tube defect 1(0.1) 4 (0.4) 5 (0.5)
Skeletal 0 7 (0.7) 7 (0.7)
Cardiac 0 16 (1.6) 16 (1.6)
Others 3(0.3) 18 (1.8) 21 (2.1)
Total 44 (4.4) 956 (95.6) 1000 (100)

preconceptional period). Approximately 57% of women
in the current study took FA during the first trimester.
This finding is comparable to what was reported before
regarding the use of FA among pregnant ladies in
the developed and developing countries, which was
reported to be approximately 20-70%.'%2

The inadequate intake of FA at the proper time may
be due to multiple reasons, the most important is the
lack of proper health education, and preconceptional
education and planning. Other investigators also
reported that women with higher education level knew
more regarding FA, as well as using it more often in
the preconceptional period.' The younger the age, the
higher the educational level, and the more sufficient and
stable the income, the more the awareness and use of
FA among Lebanese women." In a study performed in
2001 in the Asir region regarding risk factors for NTD,
they found that only 25% of the 64 mothers who have
a child born with NTD were on folate supplementation
during the affected pregnancy, and no mother received
FA supplementation in the preconceptional period."!

To make sure women that receive sufficient folate,
we have to implement educational programs and we
may need to carry out folate fortification. Educational
programs were the first intervention to be initiated in
both the United States and Canada, and this is the
intervention currently being used in most countries.
In follow-up studies, folate use has been shown to
increase among educated women and women of higher
socioeconomic status.”' Folate fortification is an attempt
to increase the daily folate intake for all women of
childbearing age through supplementation in the food
chain. This has been carried out in both the United
States and Canada since 1998.7> The objective has been
to obtain an average daily dose of 0.4 mg of folate.”?
As folate is an important cofactor in the metabolism
of one-carbon molecules and has an important role in
DNA synthesis and replication, adequate folate intake
is essential. Folate deficiency is associated with high
plasma concentrations of homocysteine, which is a
potential risk factor for atherosclerosis.®
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Some experts have concerns regarding the noticed
transient increase in colorectal cancer risk during the
early post FA fortification period.?* The aim of folate
fortification is to increase the periconceptional folate
concentrations in women of child bearing age.”® As the
targeted group for folic acid supplementation is women
in the childbearing age, we do not know if it is justifiable
to expose the whole community to fortified foods with
an uncertain risk associated with this enrichment.
Alternative strategies, such as an intervention targeting
individuals at high risk, or the addition of folate to oral
contraceptives, might be considered, rather than placing
the entire nations on folate.

This study was limited as it was carried out in only
one hospital in KSA. It may not represent the actual
situation in the whole country. We are not fully aware,
or have no clear idea regarding food fortification in
KSA.

In conclusion, despite the high awareness regarding
FA among Saudi women compared to the neighboring
countries, minority of them uses it in the preconceptional
period. No correlation was found between FA intake
and age group and parity, but educational level shows
a significant association. The higher the educational
level, the more awareness, knowledge, as well as use of
FA. Women in the reproductive age group should be
advised regarding the benefits of FA supplementation
during the preconceptional period using different ways
including media (TV and radio), educational, and
media campaigns.
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